Korean Patent No. 328,540 

PURPOSE: A vertical probe card is provided to manufacture 
vertical probes having appropriate elastic transformations 
5 and mechanical intensity, to attach the probes on a 
substrate with high density, to eliminate leakage current 
between the probes, to restore the probes to original 
shapes after measuring the probes, and to eliminate 
transformations during a determined life span of the card. 

10 

CONSTITUTION: A vertical probe card fixing a plurality of 
probes by accordingly arranging the probes, when measuring 
the probes with a pad or a bonding pad of an element for 
being measured, comprises an insulating substrate, a 
15 plurality of probes, and conductive wiring. The insulating 
substrate is electrically insulated on a circuit board. The 
projected probes having elasticity are fixed on the 
insulating substrate. The conductive wiring is formed to 
the circuit board via the insulating substrate from the 
20 probes according to a design. The probes are manufactured 
as a method of leaving a necessary part with an etching 
method, after determining patterns with an optical 
lithographic method. One pointed end of a probe is 
contacted with a special pad of the element for being 
25 measured, and the probes enter a trench etched on the 
insulating substrate as being transformed. Each probes is 
connected on the insulating substrate as each pad, and is 
connected to a probe card in the pad. 
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8 : Sdl CHaia 

9 : 5Il&(Pogo pin) 
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^^S^ ^% £1:^1^ ^'^ ^-il^^AI 2:^1^ SAK>II A^g£j^ 

XI aS^a. AH ^EH^ 3\S,m ^H^^i^^^Mi 



oi¥&l^ ^^^s 



Sn. - - 

m ^01 CK 

g ^vgo u^^^^i ojjoim soil 4iXfsj 
x-ii^^oii 5ioia. 

S^fil^ ^XK semi conductor Integrated circuit devlce)^S| 4iXKelectr ical 

^r^u t de7ice)S ttHOii^ £fe Xil^^^Oil. Zl£[I) £I^Hai^(lead frame) 

Sq OieH§.^ AI^Qll Ahg£l^ SUP^ Alg^^dKtest Stat ion)0!0^ . £ 4011 3 :)H^^£a X■ilA|5^^a. 01 
SblOll^ ^^ij3l^(Probe card):^f S^^^^^CiU 01 AISSBILH2J 3^1^ ^§ ^ 

° ' iLoi ^!O!u-i(wafer)^^0]l 2^1 

^^£101 SACK 3 



^1- 



em 



gJ5^^ Of2H( 
21 3xh^o^ 



HOI 



oi^moi 



cn^^oi 

^ ^^SM ^^^^^ xiximw Ai^s^bis^ ^^m^ l^aoi ^fe SJ^ :^l5.KlO)OiCM. 

^lEKMI eUdDH^, 01 gllOl SE 5011 ^eib^£^ ^^01 ^§ CH4^ r^XK7)0ii 

£hg5Lc=^ Alg^yj 2J^^2| QiBiaCHEAD PLATE)(8)011 £i5H X1X|£I^ O^EH ^Oil ^^^HCK ^ 

£ ^^s<ifi^Ki2)oi ^xima. ^^v^ ^s^^s(x, y ^ ^^^^^ekz^ ^^1,0 
^ ^|2^^£ioi sicf. 01 sts^s.^ ?ioii ^§ cH^^ :4^:XK7):?^ ^eia. 

^§ CH^^ ^X^» ^^S<y&^OII II§A|51^ 51^^ AI^^&CK 3^ <!f!^^0! X2^ ^^tf 

oiem:HU d^^oi ^^^^ oigafoj eiisf ^§ Oi^^ ^v^sx s_s(6)2f2i 

01 ^CHU£^ t^a 3 ^ AlSi^Hl^ 4iXf£i ^§6PI 3^1^ ^^A|3|^ 

Ql 01 S351(pogo pin)(9)M 55^01 1,^^ s]^ :?1H(10)^^ S^^^D. 01 

iioiiAH 014^ oiet^a. 3^ ^x^ollA^ us^ a:'!^ g& i^^^ ^21 «^o^ oiemoi 

£ 50il XilAlE! ^^^(Inor izontal type) SE^ g^Si b^^(tungsten needje) 

0I£^ XlSSa 01 ^^^S M&^6f:HI g::^^^ b^^(13)S soil 3§A|3|3 3 g&e ^§ CH 

^x^2J s§(5)3i ^^o\i\\ ai-01 Aiiys^^ ^^^oia. mxiBi ^e^i a^sxii r^x^ni 2:^1 

S OH^ ^^O^XUH 4^4] □miB^OIEl 016^21 3:^1^ SSOl ^ 0^013^ □IE12J ei^^^ :iiX^& 

:)H^ HH^£1CH 2^CK C^afAH :?l^ ^^^21 3^ i^go^ A^§£1^ bf^2| ^^1 

^ D^OIB^QIE-l ^^OIH^. ^£1121 ^.^^011 2|6h01AH^ eiSa^Oj SSOll pj^OI 4^?^ 

s^:hu ^mfe 11^ nHtiS ^sapi^ M:?f^ma. sEth ^^^e diahi^^ ss2| ^§ ?ixioii §^ 

61 ^xlSfe 3!£ Oi^D. 3£13 ^^2] ^01:^^ ^3, ^^2>oj ^^g.o| ^o!::^f QSCH, 

01 ^oiAH glia ef^oi stoK s^i <iise My n ^m. ei^oi aoiupi ^3 &ini0^2i 

^101 Ol^a ©£UH §^ ai§ ^'•AII^i OUSBI (Rambus Dynamic Random Access Memory)2f ^01 

3^0^ ^^em^ 4::X^2j ^§01!^ A^§ol m:?^^6k:i. 

□iAii& :'!&^oii bH^a^^ a 



oi£it[ SMm :>H<i!i5^3xt :^H^^B 301 g>^^oia. 4=^ 



EH^ go] Si^HS 4^2i 



§B Z-^^^S HHxie 4^ 5i3. ^S2| S01£ S^H^, flls^B 



4^^ ihS2j 
oHO^ t^a^ 

2J g^s^o^ 
SOi SiOiAl 

SOI 



XOia. OIM ^mOIAH^ S§3[2J § 

v^oi a^a^oio^ HhCK oil 

3 SS£:?h ^4^m3 ^^^^2j ^^01 



§ CH4^ 4:Xf2| QgSl ?|X|0|| 2XPI 3^, 



^ ^§ CH^^ ^xf2j s:)| ss(Pad)3f a^£^ 

MirS 4^ 2^^^^2j ^SOl ^§el 01^^ 

?loHAHfe Xll^^E! lM12i ^E+OI 0H¥ ^^5h:HI HH^ 
^§ 01^^21 X1LI3 2^010^ 01 ^ 

^B2j S®£0I1 OIAIIH^ SxP^ 2^>1U ^ 

die eol 4:XPF §as eitai ?llOlIn:?^ ^^ai s 
MgaFoi sfith a:?!^! aiis^^ 4^ 
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cf. o\^^m AH^g ^^^'21 xi\^n\^^ 51^ oi^ 4.961,052U oi^ mm eis 

5.172.050. mm 01^ ejs 5.723.347^01 sia. 



B m^, oiiM ^^^^ :)\y^\^ 3,^^ ^^^^ 

^o\ll, 0! :?ie{substrate)^^2i ^leh ?lx|0l| H^E^ ^s^gf Hl^^Sfe 510ia 

^^sf^fEoii ¥^^a ifiis ^§ l:H^^ ^x^£| s^a^oi ^§ cijAh ^x\s\ ^^\^ ^ 

^ 9iQ\o\ §^a, oiffH irij Afoioii^ s^DF gio^o^ t^a. se^v ^^iib ^eh2j 

mm^ ^^sioio^ tm, n d\E.9\ sshs 4^s(oii: 3os!£i£j s^)ee[ ^^01 <^m\ o\m ?i 

a^o^, & ^^gg ^sai^^ ±j\9\ mmi^ s^ai^ ^sai^^^xf^i m^m 

4^ Sib ^Zhoi ^^^9 01 ^3 ::>ie^oii iQgsjii Eh^s iiucN, ^bia^^ 

aioiAH, i^xHS^ a 01 Dm ¥1011 lassin ^§ CH^^:i:X^2^ sgnf s^sf^ §&¥ ^ oi § 

e¥2f ^§£111 ^&¥M XlXlS^b ^Xll¥e St^mo^. ^^%\\ XH^^ SI irS¥, % ^mw^ 01^01 
Xm. ^§¥011 12§£|0i S^oQ^ ^§CH^^^XF2] §go^^E-j 2^^£lb % ^^V\^±X\9\ s 

£ 18 ^ ^^se oj|2j amoicf. ^ 1^ ::'iB(i) mm ^^ii(2)s 

CK J\^m ^^t\0\ ^mo\ 4- S2.K5)S avMS^SiCK £ ICHib BXl 2:^l|£j eS^im 

SAia^^oL^ ^aoii \L\d} % o\^9\ e^s m^m s^a. e 2b £ is ^soiiah ^ >ioi 
CK ^§ cH^^oi £ib :4iXK7)b a ssoii ss(6)e :'^xi:n sad. oicm ^§ ch^^ ±x\m 
<y^^oi ot§m>iu 5£b ^se n^Am m^ieoi uia^st ^§(6)3^ §e+(3)oi s^sm 
oiffH £ 35f ^01 irsoi ^'£?i:hi €1ck n ^ ^ii^i^cj ^§oi sssioi 

^ £ 22f ^01 l^S^ CfAl SEH^ ^^0| ^Cf. 

OilM MOi ^di(Qlass)U ( ceramic) gSI XHS^ ^ ::'ie(subst rate) 0)1 SEb 

as MgS^Oj ^WQt.^ ¥ge XilXma. 3 ^. Olia &1§ ^aig ?)!01E4(single crystal 

silicon wafer)2^ XHS§ OIlS mO\ goHSi^(fusion bonding)EEb 3 i[g (anodic 

bonding)^ AfgahOI DmiSi aiTAmcK ^^9\ §e¥2^ ^Xll¥g l^Sf::'! ¥1^01 ltgXH^2J 

¥^S ^A|Ai2t(wet etching) 5Eb Zi^^^^(dry etching)^ A^gs^OI 4^S|01I ^Xi MJ\^9. 
^M-l l^f^ IW^^Q. 3 ^ gijoj ^AfojQi, Qijg :^njElil^(sputtering). 

^^^S(evaporation). £b If chemical vapor deposition, CVD)^ 0(g6fai 

^afoi mnm gxi^ HH<y# si^sf^. E'SAioiib m^^m^ ?i 

£b OFEHOil IcMQiji^ o|g g^AI^ . £ 2011 aOj^.i gE}j2f ^^0| l\\^B ^m9\ MB 

¥{3). ^ ^§ §§m §^5^^ ¥^oiib ^fioii dfd^ n^, mm §^ 

g^^l^ 5ia. SEb §^&1£S i^S^ ^EfS Xil^^ofOj ^^E ^^SES i^ij 

oil ¥s[A|^ 2ia. SEb §:^eiS ^ ^X4ai« So^Oi ?|0|l §>igy 

^E.!Mf0|E( tungsten silicide)S l^AI^ SiP. 

^ ^^s^ ^^sxii^^?.^s2i ^^>Mith oilb aesf aa. 

^£1 Eb Mil£f°» XHSHl :7ieOi| ^^se ^Opfg(polishing)£[ 

(iio)^^i.^2] ^s^^irs ^aie ?-iioiffls ioiia4 5^1^ moi£1 <^^m jm^ bes ^mi sooegii 

AH 600E A^OI^ ^EL|^2^ ^^PI&^E §5H§ i[(fusion bond)AmC}. Eb SEM 200£0ilAi 
500E AfOI^ #011 100V011AH 2000VA^O|2^ ImAOIIAH 10mAAW|2| S^^s ^\ 

01 2 Sir (anodic bond)A|^' 4^E ZLdjli If §1 I :?1l2j OK Chemical mechanical polishing, CMP)a 

Afgsfoi ^djge 4^e g^a. ^ofAi ^di^£i ^md\ 500ii/d sooo^oiB^aiEi a^oisi f! 

If (Plasma enhanced CV0)e^ AfSSfOI esj-am. ^^a£^ HHEIM §2| 

af3 ^^mo. ^^c)\^ ^mu^\m^^m ^aie □f^3(mask)s Afsm 

3. KOHg^MM Oie§[ Ul^^^^ ^'^^Sa AfgSfOi SOilAH SOOOfOIHS GlEi Af0|£| i^OjS ^E.|e 

mm i\\yi^9.^}\] m^9\ xii^^t^a. oioh ^^oib i^m ssi ^wioiiAi & 

^ ^0) 2.^1 e 2.^:if oVCf. ^^^o^ 50,1^ SOOOfOia^ OIEI AfOI^I i» 

01^ 4^^o^ ^2,^1,^0^;;,^ Ehgo| ax^l, ^ xiajlQI ««g fll^^ghQ. Qj X||5^a gSo| ^lEES 

^OPI ?ioHAH g:li(boron)Om ej (phosphorus) M 01^ ^EJ{ion lmplant)g}aom ^x-iEjgjo^ 
irSOII S:»fA|3|b S§S S^AI^ 4^E SiCf. 

^'2|5fb ^aienf §ih ^oiu Eb g§oi gy^oii Aia 

m ^ D\B m^^^miS^ Of>^3SS AfSSfOI M^m ^ 
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gi^KHF)U S^SM<i^^(BHF)§eHss AFgShOI AIIB^^ 4- 9JiQ . Of^B^ BeSIQF ^(gold) 

m^^^i ir^ot ¥s^£icH ^^^s a^:'ieoii s^^bck nam ^2 ^1^ ssoii 

AH al^ §§0^ ^XH SE^{wire bonding)3[ %^^9.^ ^^AIEID. 



01 S¥ ^Ol^h DH¥ 2^5m QH^ bHxl8 ^^Sm SSth ^lE^ ^ICHI ^xl^^ 4- 

oiQi Q^4.oj d|5^x^i 4,x^£| S^l^ m^m ^AIOII S^SMI 4^ 9JiQ. 

s^m e ^^soii EF^e ggio| z|o|:^^ zf^^si £h^o| ^j^^ mmmJi mmm 

^ o.goj ^ ^2^^ x-||xhg ^goi E^is M^\^^^ M^'m 3^, QH¥ ^4^1.^ ^^m^ ^ ^ 

ojB^s S^l^H^, A^geOII ^^(plastic deformat lon)0| >|S| ^^^SfAl a^Oh 

4=^^01 ^oisa^ ^oia. 
^57; ^^^^ 

1 

12 :?ie ¥1011 nssin xiudi. §&¥S ^bim^ ^4^(a»)^ mmB s 

^Ol 4^:'! ^2:?ie01l M^5i:'!Si.^S(Anodic bonding)^^ mm^:^, 

emsi ch^^ d^wsi musi §§3^ ^^s^D1, 

e ¥^e^g xii^m^iu ^oife mo\ ^2iacH s^oiah ^^soi ^ss ^o3)3xh 01 m 

moi:?^:hi £101 91^ 

s^s 2 

HI 1 mow 9JiO]M, m^0\ B^S ^£|^(single crystal silicon)^^ ^^£1^ 
3 

XII 2 1.^011 ?jio\M\. ^^D\ mm9\ a££s s^^ai^pi 9\Bm ^ai^ lhoii ois ^ei^oiu 

4 

5 

m 1 1,^01! sioiAH, ^oi ^2:?i&g ^aiu A-iiejojo^ oi^ois 
S^i>^ 6 

XII 1 1,^011 ?XO\k\, ^ ^Ol ^2:?iaoi ^eSIO^ mm M^IKHF). ^^g<^^^(Buffered 

HP). 4-<i^l} ^^M(KOH), 4^<:l^£fU^M(NaOH)U Ei^Mdl^O||^g^SL^g6^0|H^A^OIH(Tetramethyl 

Ammonium Hydroxide)^ A^g§^ ^^^^^SM AFg^OI Xll^^Slfe l^ii 

S^S 7 

Xil 1 soil 910\M, * ^:^\ m^D\BO\ ^B^iat mM\ Oie ^^^reactlve Ion 

etching)0|LK S4^g§(Bosch Process) SEfe 21^ ^^^( isotropic dry etch)^^ ^Aj ai^^Ss 

8 

ifJHI 5Efe £|HM£H(lift-off)am AhgsfOl fflltiOl S^Sfe 3[El. 

9 
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m 1 mow siCHAH, ^4^nsi esoi ahs ^s^, a^i^^es ahs gaisicn gin, gsixHsafe 
10 

HI 1 SfOII SICHAH, ^Iil SBs 1>;@!0IU ^£IMhOIH( tungsten silicide)^ & 

s^if 11 

HI 1 tfoil sioiAH, iy:)i gssi seoii g^^am SEStt ^ s*I£|6K)i g^ei ^aiMfoiHg s^shoi 

S?§f 12 

HI 1 soil sioiAH. iy:>i &^sjsi a&hoi SEfe g^ei ^£|aioies m^gcH &soii vsfafe ^ 

S^S 13 

HI 1 soil sioiAH as Diaoii aoi sm^ aoi si^u oias^ sdiaoi Jims. 




1 2 5 3 




1 2 5 3 
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